Subunit structure and dynamics of the insulin receptor.
A model for the minimum subunit composition and stiochiometry of the physiologically relevant insulin receptor has been deduced based on results obtained by affinity labeling of this receptor in a variety of cell types and species. We propose that the receptor is a symmetrical disulfide-linked heterotetramer composed of two alpha (apparent Mr = 125,000) and two beta (apparent Mr = 90,000) glycoprotein subunits in the configuration (beta-S-S-alpha)-S-S-(alpha-S-S-beta). The disulfide or disulfides linking the two (alpha-S-S-beta) halves (class I disulfides) exhibit greater sensitivity to reduction by exogenous reductants than those linking the alpha and beta subunits (class II disulfides). When the class I disulfides are reduced by addition of diothiothreitol to intact cells, the receptor retains its ability to bind insulin and to effect a biological response. The beta subunit contains a site at about the center of its amino acid sequence that is extremely sensitive to proteolytic cleavage by elastaselike proteases, yielding a beta 1 fragment (Mr = 45,000) that remains disulfide linked to the receptor complex and a free beta 2 fragment. Binding of insulin to the receptor complex appears to result in the formation or stabilization of a new receptor conformation as evidenced by an altered susceptibility of the alpha subunit to exogenous trypsin. A receptor structure with high affinity for insulinlike growth factor (IGF) I and low affinity for insulin in fibroblast and placental membranes has also been affinity labeled. It exhibits the same structural features found for the insulin receptor, including two classes of disulfide bridges and beta subunits highly sensitive to proteolytic cleavage. These recent observations identifying the presence of distinct insulin and IGF-I receptors that share similar complex structures suggest that these hormones may also share common mechanisms of transmembrane signaling.